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This report describes the Soviet airborne SR)-2/Khrom transponder 
(IFF) that was installed in the MTG-17 which landed in the HOZCHSTAEDT area 
on 26 May 1967. This transponder is an airborne component of the Soviet 
L-band secondary radar s:'stem. 

Since the instrument was available for examination for only a very 
brief period of time, the examination of it was only superficial. For this 
reason, no detailed technical description can be given; however, certain 
connections were confirmed and certain details were learned, and both are 
explained in the description of the functioning of the equipment. The 
differences between the SE0-2/Khrom and its predecessor, the SRO-1/Barium, 
were ascertained. 

The SRO-2/ithrom is a transponder veacon which responds only when it is 
interrogeted by airborne, ground,and presumably also shipboard radars, in 
the S- or X-band in coincidence with a 670-MHz interrogation signal or a coded 
interrogstion in the 670-!Hz bend. In addition to the target blip, an 
ideritification signal then appears on the display of the interrogating radar. 

The adventage of the SRO-2/Khrom over its predecessor involves the 

following main points: 

For the SR0-2/khrom the interrogation must be encoded or in 
colncidence with the interrogation radar pulse; the transmission duration per 
response amounts to 3.5 microseconds as compared to 3.2 seconds; the 


response is displayed on the screen (PPI-display) of the interrogating radar. 
oo 
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Tnais ground interrogation radar used in the SROQ-2 system can operate 
with the well known antennas of the WITCH or Scaze BOARD series, Verties 
dipoles oriented in the focal plane of the main redar along with its primary 
redlators could also be used for interrogation, however, as is the case with 
the ground radar BAR LOCK. This would mzke favorable use of the sharper 
focus through the relatively large reflectors of the main radar set (better 
azinuth resolution and greater accuracy) .The airborne radar SRZ-2 ("camomeTuuti 
PARMONOKAUMOHHY! SAMpPOCUMK” — sanoletnyy radiolokatsionnyy zaproschik - 
airborne radar interrogztor) operates with the ODD RODS antennas. 

The interrogator used with the S?0-1/BARIUM operetes with the FISH NST 
anienna, whose poor focus (halfwidth about 30°) and indication on a serarate 


A-display often caused confusions. 


B. The Arsanjenent of the SHO-2 in the MIG-17 

The arrangement of the SRO-2 in the aircraft is practically the same 
as that of the SRO-l. Only a few new parts have been added. (See sketch) 

AS before, the electronics deck contains: transceiver 1, power pack 2 
under the NSIU-3H radio; safety switch 3 and inertial switch 4 on the left 
Sidevall et the top, The matching unit 5 ("Instrunent 39") is on the right 
sidewall. The parts mounted in the cockpit include: control box 6 just behind 
the pilot's right shoulder on the right sidewall (aaits reach). Its eontrol 
knob for the IFF code is out of comission; in its place is a sepsrate control 


knob 7 on the right sidd of the front instrument panel. The destruct switch g 
is mounted on the front of the righthand instrwsent rane] and has an additional 
aS 
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ine vertically polarized transmit-receive antenna for the L-band 
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y SOF thse underside of the fuselasze forrard., The corresponding antenna. 
f oe CROC sac & rountcl] on the ¢ 
of the SNO~l uscd to be mountcad on the top of the fuselage between cockpit 


act <3 4 Qn 
and control surface, 
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Nev ports since the SRO-1l: One BSAN SHELL antenna 10 on the under- 


, , $ Zt > eS ry yt 44 e 1 7. - iat “Tak is | 
Slae of each wing tip; four PIN HSAD antennas 11 arranged at the edge of the 


S to provide four pointing directions 90 degrees from one another. 


s 
wing so a 


In the tip area of each wine there is an antenna connection box 12, 


Sad cy 


called “Hiock 23 P* (undt 23 P), 


> 5 : = 7 ° e e 
Unit 12-4 (13 on the sketch) is in the electronics deck on tho upper 





arrangement of SRO-2. See Text For Numbered Itens. 


Nn rt Po IE NI AA PT ng OR a ES Ph nT 





Ae a SR I cst cee a 





Oo 3 oe. ae 
ISSEM 


NO FOAEIGN D 


Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP78-03066R000400190001-6 


ey eee ll 
Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP78-03066R000400190001-6 


5 E C RFR E T 
No Forélen Disecm 


50X1-HUM 





Arrancoment of the PI HEAD Antennas 
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C. Deseripmbtion of the Subessenblies 
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The Si0-2 in the IffG-17 is insade up of the following subassemblies: 





Subzesembly ; oe soviet Designation 
Transceiver with coder Unit No 5-0 


Control. box Unit & A 

IFF--Code setting lmob Unit 8 B 

Converter and power pack 

self destruct 

Transmit-receive antenna 

BEAN SHELL antennas | Instriment 12-12 (tia) 


PIN HEAD antennas Instrunent 12-10, or 
12-11 (four) 


Video connection boxes Unit 23 P (two) 
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Matching tinit Instrument 39 
Diode tester Unit 12~/, 
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The trensaitter end receiver (See Enclosures 7-10, Fisures 12-18) 
are conteinsd in a comaon housing the same size (32 em long, 30 cm high and 


oo3 
20 ci deap) as the housing of the SRO-L/BARIUM. The design is much more compact 
than that of the GNoO-]l,hovcver; about three times as many tubes, etc., are 
confined to the samc syace as hefore, The transnit-receive switch for the 
L-band frequency 1s a gas diode. Unused connections 3 and 9 on the receiver 
and 5 end 8 on the transmitter could, in conjunction with an airborne radar 
and rorsibly edditional devices, be used for enlarging the installation into 


a , 3 ~p™ re. 4. ~~ r Seto tt, ~ 
an Lntveriogutor-responder. 


1. Transmitter and IFF Coder, About three-quarters of 


God 
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Lie spacer an tha cowron housing is taken up by the transmitter and the IFF 


5 
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er, Which is located under an arched raised section. Tne explosive churge 
is in the IFF coder (Enclosure 8, Figure 13 and Enclosure 13, Figure 2h). 

The control box and control button for the IFF code (Enclosure 11, Fisures 
19-20 and Enclosure 12, Fisure 21) are attached to 16-position connector 7 
(inclesure 7, Figure 12-and Enclosure 8, Figure 13). A 7-position test 
connector (Snclosure 13, Figure 23 Jeft) is ettached to the terminal marked 
"Nordrol-L" (Vest-1). The coaxial cable of the 670-MHz transnit-receive 
antenna leads to connector 6. Connectors 5 and 8 are not used. Two fans, 


wich can be seen or the left and right sides in Enclosure 9, Pigure 16, are 
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Jrnstelied in the transritter section,  Potveon them is the self-~-excite] 
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outrut stave. Phe trens-itting frequency is 670 MHz, 


ey tea tped > . Nery ee 4 hl a 1 s . . 
the coder is hoiscd in a lead-sealed cylindrical shield about 


Socntpype A PPE aT ap wee ce ant Airat en on 5 
ll centissters in Glevetcr and 18 centiretera hich. ‘The explosive charge is 
.O yaa i Ce in 3 ce Oren 3001 ee > are We \ 7 
o contained in it Cineclesure 8, Figure 133; #nelosure 9, Figure 153; and 
miclooure 13, Figure 24). Depending on the position of the IFF code control 


+ Lys TIVAD ry > rs 
knob (Snelosure 11, Figures 19 and 29), one of the following twelve pulse 
repetition rates, separated by about O.7 Hhz, can be selected: 
Loy 2302 3.0 tHe 3.7 Hus 1.3 Haz 5.0 NWHz 


Det He 6.3 MHz (CeO Une 8977 Tdl2Z 8.3 MHz 9.0 iH. 


Devending on the frequency, the pulse width varies between 60 and 
200 nenoseconds; the pulse train width is about 3.5 microseconds; the pulse 
repotion rate here 14s equal to the pulse repetition rate of the interrogating 
rodar, 

2. Heceiver: The upper third of the cormuon 
transnitter/recciver housing is taken up by the receiver. It is a superheter- 
odyne receiver for the L-band interrogation frequency and contains one triple 
pulse decoder and one coincidence staze. 

Just velow the receptacle marked "KOHTPOJIB 2" ("Xontrol!-—2" # 
"Test 2")(Snclosure 8, Figure 14) is connector 4, a A-position test receptacle 
for connecting up the diode tester, "BJIOK 12-4" = npiock 12-4" = Unit 12ei3 
The cooxtal. cable from the matching unit for the passive S-band and ¥--band 


antennas connects up to rece ntacle 2, 
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Connections 3 and 9 are not used. Under a hinsed cover (Enclosure 
S, Figure 14) there ere two switches and two adjusting knobs. The left 


suitch has. thres positions, "3", "HOFM'CHORH), and "1"; when the cover is 


he "Jit" position by a slide bar, The 
ee ee } ‘LAL 4 sles " cunmeHue B" (gas tt 
adjusting !nob under the left switch is mirked YCHNGHUS ("Gain 3"), 
* 7 i | “s —_ 
The richt switch has two positions, "HTP-1 - Hl-1" ("Pr-1" = 
on ey : ~ " ‘ “ft 
feost ixely “Instrument 1'/ and kG-2 /for "KaauSparop ruy6os 


Cal. DRALOr 2); When the cover is closed, the switch is held in the "PR-1" 


Coarse 


t re 
” 


s+ 5 } + sa Cc: 4 ta ad re . . ee 3 " T-7 t ." t 
ition. The adjusting knob is marked “yctuenue 1" ("Gain 1"). Perhaps 


these switches and trimeers are used for adjusting the recelver response 


sensitivity or for adjustins the coincidence stage and triple pulse decoder. 


TI, Cormbtrol Box (Enclosure 12, Figure 21) 


The control box has two mechanically connected toggle switches 


for the cole and power sections with two corresponding signal lamps, one 


slotted-head screw for voltaze regulation, three fuses, one two-position 


test receptacic for 115 volts, 400 tz, one emergency switch shielded by a 


lead-sealed cover, one Signel lanp for indicating when the set respords. The 


I*F code control knob has a sheet metal cover with an inscription pointing 


out the remote code adjustment knob. For the sake of comparison, Enclosure 


12, Figure 22 shows a view of the control box with the cover removed from 


the code control knob, 
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The remote IPF code setting knob ("nelosure 2, Figure 2 and 
enclosure Jl, Figures 19 and 20) has 12 positions; the setting at the time 


O2 “3 


15 andiested as a musber which is visible in a round opening. 


IV, aC Converter and Pouer Fack (Enclosure 3, Figure 4) 
The corverter is fed by the airborne battery and deliver 
&@ single-phas3 AC of 115 volts, 400 Hz, 4.35 anos. The power pack for the 


eid—2 1s howsed in a box attached directly on top of the converter. A 


molti-conductor cable leads to the control box, 


The pover clreult to the self destruct is connected directly 
to the aircraft battery. These components are the samae as in the SRO-1/ 
BarlUiis one lead is even marked "SARTUH DESTRUCT" (Enclosure 15, Figure 28). 
The conponent marked "MGDCHOCHS Si an" (portable lawap) could be a warning 
Li gut. 

The detonation charge (=nclosure 13, Figure 24) consists of 
tio cartridges about 6 centimeters long and about a thick as a pencil. The 
inertial suitch (Snclosure 14, Figure 25) is adjustable up to 10 g. 

The destruct switch in the cockpit Cinclosure di, Figure 26) 
contains an additional emergency signel switch, a signal lamp and a safety 


. Z ‘ " rr 7 
cut-out switch for the destruct circuit, XPOM BSPHB™ ("Chromium destruct Lo 


bs I 
Ss 5B C RE T 
HO Foor LG ioe, 


Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP/78-03066R000400190001-6 


Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP78-03066R000400190001-6 


Uti llth 





T, 
Oo -. OG Re: a 
Oy Poa Det 


90X1-HUM 


11 


Pan vey t - my ‘ en ToT a “ iy et , 1 , v , 
Ine CuUSoun Sen hee nc tosis 15, Figure 17) a siitch with the vositions 


+ % 
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XPOM BSHus "BEIM ("Chro:niun destruct" — "ormt), The warning light 


zs ‘ 7 4.5 pee ee is TT. = * « * - 
has the inseription, "Do not switeh on when lamp is burnings." C" sree, POPU 


¢ TAL 1 Crp VY a ae 7 s : 
Ho Bra") iclosure 17 shows the destruct circuit. 


V1. Tranciitting/ieceiving Antenna 


The antenna used here for receiving and transmittine 
ecelving and transmitting the 


vercicaliy polarized 6€70-i3lz interro: 


ra 
wt 


ation aud response signals is a avarter-~ 
ath NP LY agar’ is ve ry) t+ 4; a30 “ o erage = , 
wove radiator (yithout the directors and reflectors ordinarily used with the 
On) BODS) wi ty “ery } C rrectj nes 7 c ‘ > 1 
) with an omnidirectional rediation pattern (Enclosure 4, Figure 5). 
The entenana is x "WE 
G entvenna 28 mounted forward on the underside of the fuselac 


and Js conne : 7 fr +} fie a Rc ae 4 ‘ : 
onnected to plug 6 of the transmitting section by means of coaxial 


Vil. HAN SHELL Antennas 


Both antennas were damaged during the belly landing (Enclosure 4, 
Fimure 6 and Enclosure 5, Figure 7). BRAN SHALL is a nondirectional antenna 
and consists of a stub (vertical polarization) and a slot (horizontal rolaria- 


ation) with a separste lead to each and a type D 403 B zgermnaniua wide-band 


diode for 3-l2-centimeter wavelength each, or a tyce D 403 W for 9.8-centineter 


wavelenztn each, The envenna is adapted for reception in the S-—band. 


rv 


VII. FINS HSAD Antennas (Enclosure 4, Figure 6 and Enclosure 5, 
Figure 8) 


An ormidirectional directivity pattern is achieved through the 
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arrangencnt of four PI HsAD antennas on the wing edges with beam directions 
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pore. and starboard forward and port end starboard af PIN HSAD is adapted 
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for any polarization and opsrates in the X-band, In the lead-in there is a 
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nly 1s possictle, <A coarse indication of the 
direction fren which an X-band beam arrives would be possible, but is not 


utilised; there is no possibility available for such an indication. 
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Ik. Video Connection POX? S 
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In each wing tip area there is a video connection box "Unit 23 Pt 
(inclosure 6, Figure 9) with video inputs (two fron each PIN HEAD, two from 
HEAL SHELL). A common output leads via coupling canccitors and coaxial cable 
through a matching unit, "Instrument 39" (Lnclosure 6, Figure 10), to receiver 


connector 2 and to the coincidence stare, 


A qued cable forms, through RC filters, a separate output for 


a 


the four video inputs and leads through the diode tester, "Unit 12-4" to 


receiver connector hl, 


X. Hatenines Unit 


OT re i ee 





"Instruncnt 39" (Enclosure 6, Figure 10) combines the video 
Signals of the two "Units 23 P" via coaxial cable. The output is connected 
by coaxial cable to receiver connector 2 and then presumably to the coincidence 


Stage. "Instrunent 39" could well be a matching unit. 


Xt. Diode Tester 








"Unit 12-4" (Snclosure 7, Figure 11) acts here, presumably, 
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only as a test connection for the diodes of the S-band and <-band receiving 
entennas; the diodes pertaining to the connectors are handwritten on the 
Screw cap of the test cormector, "Unit 12-4"" is connected by a quad cable 
to the two video junction boxes. A 4-position connector leads to receiver 
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D. Description of Function 
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L. Interrogation 


1, The Interrogation Signal 
To identify a target, the radar observer switches on 
his IFF while the artenna directivity pattern moves through the appropriate 
target sector. The appropriate foot switch or marker button on the display 
must be depressed for the duration of the desired anterrozation period, 


« coded interrogation in the Ii~band, synchronized with the pulse repetition 


rate of the interrozation radar, is then beaved at 670 } 


a 


HZ. The interrogation 
consists of a group of three pulses, each with a width of about 0.8 micrasecon 
and a separation [spac cing ?/ of about 4 microseconds, The first pulse of the 


group always coincides with the interrogation radar pulse. 
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a - interrozating radar pulse 
b - interrovaticn vulse of the secondary redar 
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The tire J. results from the pulse revetition rete of the inter- 
rogating radur; if, for exemrle, tho PRR is 375 pulses per second, then 


T, = 2,666 microseconds, 


2. Testing the Interrogatinn Signal of the SRO-2 
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The ShO-2 responds to two tyves of interrogation: 

a) toa group of 3 pulses each with a width of about 0.8 microsecond 
about & rilcroaseconds apart at a frequency of 670 iz. The response is sent 
after the last pulse in the group; 

b) to the first pulse in the group according to a) above in coin- 
cidence with the pulse of the interrozating radar in the S-band or X-band. 

The response is sent practically without hesitation after the first pulse in 
the group. 

Case a): 


radar antenna, which is broader than that of the inter-vogation radar. In the 


he aircraft is first swept by the beam of the secondary 


-) 


ORD-2 receiver the interrogation sional is tested for validity. The pulse 
Spacings are uisasured; if they are within the admissible tolerances, the 
third pulse in the g:o1p triggers the transponder. The time lapse between 
the arrival of the first prise in the group and the transmission of the 
response sisnal amounts to about 10 microseconds, which corres;oms to a range 
of 1.5 kiloneters on the display. 

Case _b): ‘When the center portion of the radiated beam of the second- 


ary radar sveeps the target, the target is swept also by the narrower beam of 


the intvervog:ting radar. If the interrogating rader is operating in the S-band 
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(for exanple, the TOKEN class) or in the X-band (for example, airborne radars), 
in its beam the transponder will be trixzgered almost without delay by the 
simultaneous recestion of the pulse fromthe interroziting radar (throuzh the 
Beal SHELL or PIi! HYAD antennas) and of the first pulse in the interrogation 
pulse group of the secondary radar (coincidence). Target skin echo and response 
begin their return practically simultaneously. 

Since no additional receiving antennas are available, interrogation 
redars operating in other frequency bands do not produce this imnacdiate 


trizgerings the SRO-2 will not respond until the third pulse in the group. 


*> 3 


II. Tne Response 
1. IJFF Code: The response of the SRO-2 is transmitted nondirec- 
tionally with the frequency of the interrogation (670 MHz). The response 
Signals are transwitted with the PRR of the interrogating radar as a pulse 
trein with a width of about 3.5 microseconds; the PRR within the pulse train 


is the identificetion code. Twelve PRR's, i.e., twelve identification codes, 


cen be selected by means of a step switch. They are: 


he “ky 7 Eng LAL. 3.7 He 7. 45.7 MHz 10, 7.7 SHz 
3. 3.0 MHz 6. 5.0 MHz 9. 7.0 “Hz 12. 9.0 HHz 


Whenever the pilot trips the switch marked "OenctTaun” 


(distress), a second pulse train 3.5 microseconds wide is transmitted with 


a spacing of 7 microseconds. 
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The fisures a) b) end ¢c) show the conrosition of the response pulse 


train for various codes. Depending on the code frequency, the widths of the 


individual pulses ranze fron 200 nanoseconds down to 60 nanoseconds. 


Fisure 
d) shows — on en exasserated scale — the structure of the individual pulses, 
aaa 3.5 microsec 
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a) Response Pulse Tre in Code ie. Pita 


ES 


b) Response Pulse Train Code 6, PRR = 5.0} 





sieeed bad toed toed Naat ad 


c) Response Pulse Train Code l, / ‘ 





PRR = 1.7 MHz 


=~ at ae 


d) Structure of each individual pulse, the width of which is 


60-200 nanoseconds, depending on the code PAR, The carrier 


frequency of 670 Milz is indicated, 


a1 7< 
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of the received response Signals is checked by means of interchangeable 
filters, Two filters, which appear toa be the same on the outside, are 
reguired (for example, plug-in crystals), which hive the mmbers 1-12 on thea, 
corresponding to the above-described 12 PRRts ranging from 1.7 to 9.0 Hz, 


ut nA os TIT 3 ; a } } 
The IFF code setting in the aircraft and the filters in the transponder 


WeeEVvER ryy|et pres . ue ‘ ‘ ; 
recelver must agree in order for an indication of the response to be possible, 


Interchangeable filter No 5 


(for Code Frequency 4.3 MHz) 





lis. The Indication 


St ee arn Ee, ala area 


1. HKesponse Representation On PPl-~Display of Interrogating Radar 


re eee. 





LT A EST TT a aR UA PN pn Aeron EN Se Sl AT tate 





“After they have been checked, the response Signals are 
converecd into video signals and displayed on the PPI of the interrogating 
redar as marker pip. It coincides in azimuth with the target skin echo, 
but its range can be greater. ‘vhen the "distress! Signal is switched on in 


the aircraft, a double, or more intense, mirker pip appears, 


wn Le es 
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a) Interrogating tedar in the S-Band: The interro-~ 


A nat Oe tia rae re teen ati 








ing radar is sssuncd to be a TOREN Class radar (for exaliple, BAR LOCK), 
-The narrower S-bend bean and wider bean of the secondary radar are synchro- 
nized in tine and direction, Whenever an air: craft equipped with the SRO-~2 

is conticted, the SRO-2 is first Swope by the wider beam of the interrogating 
secondary radar ard trigsered by the third pulse in the interrogation pulse 
train, and the response (1 in sketch below) is represented on the PPI display 


as an are about 3° wice, 





When interrozating radar beam and secondary radar beam pass throurh 
ae) 
Siniltancously, the SRO-2, because of the coincidence with the interrogation 
on - on | “4 - . = < ° . e 
recdar pulse, respords to the first pulse in the interrogation pulse train, 
ws NGS ses 
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that is about 10 microseconds or, with respect to range, 1.5 kilometers 
earlier then response ] in the sketch. This earlier response (2 in the 
sxetch) is thus located on the PPI screen about 1.5 kilometer inside the 
first part of the response, (With a measurenont, range of 200 kilomete 
this amounts to about one millimeter on the scope.) 

Once the S-band beam syee eps past, the SRO-2 avain responds to the 
third pulse in the interrogation pulse train; the answer (3 on the sketch) 
is recorded as a 3° are which, like the first part of the response, is 
about 1.5 Kilonsters farther out in ranze. This response representation 

mtn the pronounced wing-like arcs is also called "the bird", 

In the center portion of response 2 the pip of the target skin 
echo and the SRO-2 response pip practically coincide. Presumably a delay 
can be switched in for the video gs Signals of the SRO-2 as a means of 
separating the target skin echo pip (2a in the sketch), 

In the sketch, targets 2 and 22 are on the same ranse ring; in the 
case of 2a a delay was switched in for the SRO-2 video signals, Both types 


appear in operation . (See Enclosure 18) 


b) Interrogating Ro ndar in the X~Band (e.g., TOAD STOOL) 

The representation is antlovous to that described above. Whenever 

the third (or ¢ second a j j i 
(or even second and third) pulse in the interrog-tion pulse train 
; Hcant , : ‘ + +r" 5 ; 
1S aosent, as 1s the case with airborne interrogation radars, the response 
pip consists of only the central are (2 on the sketch); arcs 1 and 3 will 
be aeons oeparation of the target skin echo and SRO-2 response would 
necessitate delaying the latter, 
Bel sa 
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oxetch shous navigation scope of the TOAD STOOL: 





The response appears on the screen of the interrogating airborne 
radar and in many cases low:s different than showm here, It depends on the 


type of indication used in the airborne radar. 


c) Interrogating Radar In the L-Band: Jy aircraft 


eet - ee, ee ee i. 
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wonich, along with the S20-2, also have the $0D~57 i; a coincidence trigzering 
of the ShO-2 and thus a respons e indication in stages would be possible, 
for exanyle sith the use of the L-band antenna, even FLAT FACE (possibly even 
LONG VALR and Ci BYE), with the operating siitch on "SRO-2", but in such a 
case the ares would be about twice as wide, as is the case with BAR LOCK, 
for exauple (See b on the sketch below). 

A separation of target echo pip and SRO--2 response pip is 
not possible in this case, 

The sketch shows the representation of the response on the 


PrI score of an interrogating radar operating in the L-band. 
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d) Interrogating Radar In the Metric Jave Range 





In the cas inverrozas dars 
the case of interrogation radars which Operate on the longer wavelenzths 
(and thus have correspondingly wider beams), the capability of the SRO-2 
of responding to the first pulse of the interrozation pulse train (670 MHz) 
in colncidence with the interrogation radar pulse cannot be exploited, since 
st DOs 
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the epprepriate receiving antennas are not avelleble. The response represen- 
tation conslets of an are (without gradation); target skin echo and Siz0-2 
response aro sepcrated from one another by about 10 inicroseconds = 1.5 kilo- 
meters. (See a in sketch above.) 

e) Distress Signal: When the "distress Signal" is 
tripped in the aircraft, nothing described above regarding the configuration 
of the scope indications is changed. Depsnding on the distance range used, 
the representation is either doubled (See a in sketch below; spacing is 


¢ microseconds = 1 ka.) or intensified (b in sketch below). 


fe 
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Indication of the Distress Signal On the PPI-Score of the Interrogating Radar 
ats 
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BE. Technical Pro oolems in the Case of the Secondary Radar 
ease technical problems that arise in the case of the secordary 
radar are discussed below frem the point of view of their effects in the case 
of the SRO-2: These include: unsynchronous responses (fruit); minor lobe 
interrogations; interrozation through reflections; overranszes; and severing: 
I. Unsynchronous Resvonses (Fruit) 
Since the responses of the SR0-2 are nondirectional 
(The situation is changed very little even when we assume that two ODD RQ: 
antennas, each with 135° halfwidth, are mounted in nose and tail.), even 
eneny radars can receive and process the responses, Since they also can be 
received through minor lobes, and the timing relationship is lacking (they 
are not PRR-synchronized), they will be indicated on the display at incorrect 
locations, (Such responses do not appear - "birds," The "odirds" are alvays 
cugsocted to one degree or another and most likely not at all recognizable as 
"oirds.") The same conditions occur during the reception of enemy target 
skin echoes When the flieht density is rather great, particularly with so 
thin a network of radars as that employed in the Soviet block, bright spots 
on the scope would aprear as indication of nonsynchronous responses orechoo s 
(called "fruit", ard the device to s- sppress it Waereuitesity, Thus measures 
mast be taken to suppress such nonsynchronsus responses or interferences, 
Defruiters are known to be used with various Soviet radars (for example, 
in tne BIG BAR, storace tubes are used for this purpose). It can be assumed 
that defruiters are standard equipment in Sovict radars, even where no 


secondary radar is used. 


ees 
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If. Minor Lobe Interrogations 


a eee 





Responses can be indicated with incorrect azimuth by minor lobe 
inverrogations, which exert their influence primarily in closer ranges. 

Jn the case of the SRO-2 an uneouivocal azimuth determination is 
provided «% close ranges by the passage of the sharply focussed primary radar 
beam. (presentation of the Clearly defined "bird" figure on the scope) In this 
manner the indication of responses to minor lobe interrogations can be suppressed. 

It is possible that,in the reception, a monopulse procedure is also 
used, which would result in a very effective minor lobe suppression during the 
response process, Tne dipole pairs of the primary radiators of various radars 


(BAR LOCK and HsaD he", for exanple) could be used for the purpose, 





a et So — 


III. Interrozetion Through Reflections 











The SRO-2 has a dead time (minimua period between two responses) 
of about 20-30 microseconds. Thus a trigsering of the transponder by reflec- 
tions of the interrogation radiations (through buildings, etc) is not to be 
expected. 

IV, Overranses 

Ambiguity in range indications could be avoided by a process 
found in nearly all Soviet radars and called "BAPY" for "BpemMeHHOe 
ABTOMATZYUCCKOE PCTYNHPOBANHE YCHJIGHMA” (time-varied automatic gain 
control), a near-echo suppression circuit. Responses from distances greater 
than the ranze limit selected, which arrive with lower intensities, also 


arrive at a time when receiver sensitivity is reduced, and are suppressed. 
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Garbling is a code mutilation resulting fron the mixing of the 
responses of two aircraft which are flying on the same azimuth bearing and 
Whose sSeraration from each other is shorter than the corresponding width of 
a response fuse train. Since with the SRo-2 the width of a response pulse 
trein is only 3.5 m.croseconds, corre:ponding to a distance of only 525 meters, 
the probability of gardling is much lower than, for example, Western secondary 
radars (20 microseconds, corresponding to 3 kilometers). When the situation 
arises, indication on the Scope of the mixed, garbled responses is prevented 


by the "code filter." 


F, Difivere nee setween the SRO-2 and the SRO— 


oe ter 











ES RT (CTO ICI IE ey a, NY NI a EY Set iS 
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the main differences between the SRO-2 and the SRO-1 are to be found 
in the four following areas: operating frequency 
interrogation 
response 
response representation. 
I. Operating Frequency: The SRO-2 operates on a fixed frequency of 
rm = 7 
about 670 Miz. The SR0-1, on the other hand, operates with a wobbled frequency 
fe cs re = Saas * « ‘ 
in the 150-1€0-.Hz range. Individual interrogating radars which operate on 
a fixed frequency within this range have always been able to acquire such 
Separaved responses on their frequencies, 
II, Interrogation: The SRO-2 responis to two types of interrogations: 
1. a three-pulse train with 4.5 microsecond spacing; 2. a coincidence of 


a 670-MHz pul se and an interrogating radar pulse in the S-band or X-band 


(at times even in the L-band). 
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The SiJ-1 interrogation was not coded; only a pulse width of at least 


> tiicroseconis was requ dq 
liv. Response: The SRO-2 has 12 identification codes in the form of 


12 pulse repetition rates and one pulse train with a width of 3,5 microseconds. 
The SxO-1 had 28 five-digit Morse combinations as the identification code, 


Transiaission of each five-digit code tock 3.2 seconds. 


IV. Response lepresentation: The SRO-2 response is blended into the 
PHI inticstion of the interrogating radar as an additional warker pip. 
. Ceres a So o ~ srry .yen or 4 a a 7 
The SHhO-]. SpOnse Was represented on an A-display, and the azimuth was read 


off a separate scale, 
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ENCLOSURE 3 





Figure 3. General View 





Fi ture 4&. Converter With Fower rack 


a GS 


Bo ats ie 
ne Foreizn Dissem 


Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP78-03066R000400190001-6 


Declassified in Part - Sanitized Copy Approved for Release 2012/08/27 : CIA-RDP78-03066R000400190001-6 


S59 EC R ET 
No Foreign Dissem 50X1-HUM 


ENCLOSURE & 





Figure 5. Transceiver Antenna (ODD RODS - Variation) 
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Figure 7. SEAN SHELL 





Figure 8, tIN HEAD 
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Figure 13. The 
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Figure 15. The Transceiver 





Figure 16. The Transceiver 
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Figure 17. The Transceiver | 
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Figure 1°, The Transceiver 
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Figure 20. IFF-Code-Setting Knob 
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Figure 21. Control Box 
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Figure 24. Self-Destruct Explosive Charge 
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